Abstract: The diet of woodland caribou (Rangifer tarandus caribou) populations in the foothills and Rocky Mountains of west-central Alberta was estimated by microhistological analyses of feces collected in winter and summer. In winter, terrestrial lichens averaged 60-83% of fecal fragment densities in both areas. In the mountains, decreasing proportions of terrestrial lichens and increasing proportions of conifer needles and moss indicated decreasing accessibility of forage because of deeper/harder snow. Apparent diets in summer were dominated by Salix spp., sedges, and lichens. However, forb inflorescences and stems were largely undetected by the microhistological technique and results for summer samples must be interpreted accordingly. We conclude that the conservation and management of forest ecotypes of caribou must include options of lichen-rich habitats as a major component of management plans.
to "fragment densities" in this report, and termed "apparent diets" to facilitate presentation of results.
Plant species present at the bottom of snow craters dug by caribou were recorded and converted to frequency of occurrence. Those data reveal little about relative consumption of forages by caribou.
However, inferences can be made about plant selection by comparing occurrence in craters with fecal analyses and by observing plant composition in craters and peripheral to them. Snow depths and hardness were recorded at a minimum of 10 points at crater peripheries and in openings in the forest.
Caribou were observed feeding in summer and the frequency occurrence of grazed plants (parts removed) were tallied. Two mixtures of plants with dry weights that simulated winter diets were sent to the laboratory and the results compared.
All comparisons of plant species composition in fecal samples among seasons, areas, and years were tested using Chi-square and Kruskal-Walks tests. Data 
Results

Apparent Winter Diet in the Foothills
Seventy-nine composite fecal samples were obtained from the A la Peche, Prairie Creek, and Little
Smoky River drainages ( Fig. 1 ) throughout the winters (October-April) of 1979/80 through 1982/83 (Edmonds & Bloomfield, 1984) . The apparent diets were almost identical for all three areas and winter months. Therefore, data were pooled. The apparent diet of caribou on winter ranges in the foothills varied little over four winters in spite of pronounced differences in snow depth (Table 1) .
Winter diet in the Rocky Mountains
Apparent diets were similar among years within watersheds (Thomas, 1993) but species composition Variations in apparent diets were slight in early winter among three regions in the mountains:
Maligne, Astoria, and Sunwapta watersheds ( That protein-poor diet (Nieminen & Heiskari, 1989) was supplemented with E. scirpoides.
The two species of horsetails that were eaten by caribou in winter were winter-green forms.
Samples of E. variegatum and E. scirpoides obtained in 
Summer diet in the Rocky Mountains
Terrestrial lichens, Salix spp., and graminoids comprised 84-91% of apparent diets of the mountain populations of caribou (Table 5) . Proportions varied significantly over the 3 months, reflecting changing prefe- Equisetum scirpoides 2 1.1 1 1.0 (Thomas, 1993) . Therefore, apparent diets in summer may be highly biased using the microhistological technique, as cautioned by others (e.g., Boertje
etal, 1985).
The only data for the population that wintered in the foothills was for August in alpine areas north and northwest of Jasper National Park. There, the apparent diet was 54% terrestrial lichens, 38%
shrubs, 5% graminoids, 2% forbs, and 1% arboreal lichens (Edmonds & Bloomfield, 1984) . By late September and October, in the same area, the lichen component increased to 73% and shrubs decreased to 16%.
Plant proportions versus fragment relative densities
The microhistological results for two non-digested mixtures that simulated diet revealed close correspondence except for Pinus contorta needles and Bryoria spp. (Table 6 ).
Discussion
The winter diet of caribou in west-central Alberta did not change appreciably, either spatially or temporarly, provided the snow cover was soft, regardless of depth. The differences in apparent diet among locations in the mountains reflected, for the most part, variations in relative forage availability caused by deep snow containing hard layers, including ice. High evergreen shrub and moss content in the winter diet were indicators of poor range condition or poor availability, as found in Alaska (Boertje, 1984) .
The diet of three subspecies of caribou that winter in boreal and cordilleran forests, where soft snow generally is <60 cm deep, were remarkably similar (Thomas & Barry, 1991; Russell et al, 1993, this study) . This similarity points to caribou "lichenophilia" and a high degree of consistency in surface vegetation under mature and old-growth pine forests over wide geographic areas.
The genus Rangifer is a lichen specialist although other herbivores eat lichens opportunistically.
Caribou can survive on graminoids, forbs, and low shrubs in certain environments. These generally are insular, non-migratory populations not subject to much predation or severe insect harassment. The large herds of caribou exploit terrestrial lichens without exception. All species except Peltigera spp.
occurred more frequently in caribou craters than in random snowplots used as controls (Edmonds & Bloomfield, 1984) . Paradoxically, the other lichen genus with high protein content, Stereocaulon, is eschewed by caribou where it is abundant (Thomas, 1994) .
Terrestrial lichens, when damp and where available, are consumed in summer by caribou (rev. by Boertje, 1984; Thomas, 1993 (range 5% to 15%) and are rich in minerals (Nieminen & Heiskari, 1989) . Winter-green grasses and sedges are also important sources of protein in winter.
Management implications
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